Traditional methods of evaluating sexual function in disabled individuals using neurological examinations, interviews, and psychological screening has been well established. A patient's ability to have erections and ejaculations are recorded through interviews with the patient and his partner. Therefore, to obtain a more objective view of the patient's sexual function, we used a nocturnal penile tumescence monitor in 12 tetraplegics and 12 paraplegics. Patients were interviewed for sexual histories before and after the injury. Their penile size was monitored during sleeping time using two strain gauges attached to each end of the penile shaft. The bridge output from these strain gauges was amplified to a single channel recorder. The spontaneous increase of penile circumference and its duration was recorded. The result showed that: 1. tetraplegics had agreater increase of penile size and longer duration of erection than paraplegics, 2. there is no correlations between incompleteness of spinal lesion and erection, 3. there is no correlation between the presence of bulbocavernosus reflex and erection, and 4. there is no correlation between sex dreams and erections.
Introduction
Most spinal cord injured (SCI) patients survive the acute phase of their injury, but become tetraplegic or paraplegic resulting in paralysis of the limbs together with loss of bowel, bladder and sexual functions. Some of these patients indicate that, if they had a choice, they would rather have a return to normal sex life than the return of their motor functions. . For these patients erectile dysfunction is a frustrating condition.
Traditional methods of sexual function evaluation in disabled individuals using neurological examinations, interviews and psychological screening has been established Bors and Comarr, 1960; Hohmann, 1972; Berkman et at., 1978) . However, a patient's capability to have an erection was recorded through interviews with the patient and his partner. Therefore, much of the current data for sexual function evaluation in SCI is retrospective. A nocturnal penile tumescence monitor (N PTM) has been used during the past few years as an objective method in diagnostic evaluation of the erectile capability of the penis in normal volunteers and individuals with sexual dysfunction (Karacan et at., 1972; Karacan et at., 1975; Karacan et at., 1978; Kenepp and Gonich, 1979; Leyson and Powell, 1982) . The purpose of this paper is to objectively evaluate the erectile capability of SCI patients using NPTM and to measure changes of penile tumescence in relation to the level of spinal cord injury, completeness of the lesion, and the presence of the bulbo cavernosus reflex.
Material and Methods

Patients
Twelve tetraplegics and 12 paraplegics were included in the study. They were all hospitalised male patients and their ages ranged from 20 to 57 years (mean = 31·4), see Table 1 . Some of these patients were recently injured subjects (0·6 months post-injury) who entered the study as part of a work-up for a sexual function evaluation before sexual counselling. Some other patients were old SCI subjects (more than 12 months post-injury) who entered the study because they requested implantation of a penile prosthesis. All subjects were interviewed for sexual histories before and after the injury. A complete physical and neurological examination was performed in order to determine the level of spinal cord injury, the completeness of spinal lesion and the presence of a bulbocavernosus reflex. Urological evaluation included: examination of the penis, the presence of psychogenic and reflexogenic erections, and the types of urinary drainage patients used. Psychogenic erections were assessed by using visual stimuli and reflexogenic erections were determined by stimulation of the genital area, such as touching the penis and the scrotum.
Methods
We used AMS (American Medical System) NPTM to measure changes in the and Powell, 1982) . Like other investigators (Kenepp and Gonick, 1979; Leyson and Powell, 1982) , we used only NPTM for evaluating erectile capability in our patients. Patients were placed in bed late in the afternoon, and NPT was recorded for 15 hours. Since all subjects had paralysed lower extremities, artifacts on recording paper due to patient's movements were avoided. All events at night, such as changing of patient's position and intermittent catheterisation by the nurse, were recorded properly in order to minimize artifacts. NPT's were repeated on those patients with no penile expansion. In addition, patients were interviewed the following morning regarding the presence of sex dreams during NPTM. The number of erections at night, the duration of each episode expressed in minutes, and the expansion of penile circumference measured in mm were tabulated for each patient. The data was collected and the relationship between NPT and the level of spinal cord injury, the completeness of the spinal lesion, and the presence of bulbocavernosus reflex was analysed statistically using analysis of variance (Woolf, 1968) .
Concurrent medications at the time ofNPT evaluation that may affect erectile function were recorded (Table 2) .
Results
The mean duration of erectile episode was 14·9 minutes for tetraplegics and 4·75 minutes for paraplegics (Table 3) . The difference was statistically significant (P < 0·0 1). Table 4 shows the mean increase of penile circumference which was 13·3 mm for tetraplegics and 4·25 mm for paraplegics. The difference was highly significant (P < 0·0 1). Furthermore, it is shown on Table 4 that the patients with incomplete spinal lesion had more penile expansion than those with complete lesion, but, the difference was statistically insignificant. There was no correlation between NPT and the presence of the bulbocavernosus reflex and the presence of sex dreams. Also, there was no correlation between NPT and the types of urinary drainage patients used and the presence of reflexogenic erection. Two patients with incomplete spinal lesion had psychogenic erections. In addition, we analysed the data on penile tumescence by placing the patients in three groups according to their erectile dysfunction (Karacan et ai., 1978; Leyson and Powell, 1982) :
Group I-Patients with full erections who at least had one erectile episode with a penile expansion of 16 mm or more and with duration of more than 22 minutes.
Group 2-Patients with partial erections, who had penile expansion between 2 mm and 16 mm and its duration of less than 22 minutes.
Group 3-Patients with no erections, who had less than 2 mm penile expansion. Table 5 shows the number of tetraplegics and paraplegics who had full, partial and no erections. There were more tetraplegics (58,3%) with full erections and more paraplegics (50%) with no erections. Old injured SCI patients (more than 12 months post-injury) who had no erections were advised to have penile prosthesis. The other patients were given sexual counselling.
Discussion
The use of NPTM as additional clinical data for the objective evaluation or erectile dysfunction is well established (Karacan et at., 1972; Karacan et at., 1975; Karacan et at., 1978; Kenepp and Gonick, 1979; Leyson and Powell, 1982) . However, a recent publication disputed the usefulness ofNPTM in sexual function evaluation (Marshall et al., 1981) . We doubted the validity of this latest publication because the authors had only five cases to refute the value of NPTM. Authors of previous studies (Karacan et al., 1972; Karacan et at., 1975; Karacan et al. , 1978; Kenepp and Gonick, 1979; Leyson and Powell, 1982) had more than 300 subjects (normal volunteers and patients with sexual dysfunction) to validate the usefulness of NPTM in establishing the diagnosis of erectile dysfunction. We agree with other investigators (Kenepp and Gonick, 1979; Leyson and Powell, 1982) , that artifacts should be identified and omitted from the data. With some limitation, NPTM can contribute as a diagnostic tool for sexual dysfunction in males.
Our results show that tetraplegics had a longer duration of erectile episode and more penile expansion that those of paraplegics. Also, there were more tetraplegics with full erections and more paraplegics with no erectile episodes. These findings were consistent with retrospective surveys Bors and Comarr, 1960) . Contrary to previous studies with interviews Bors and Comarr, 1960) , our findings indicate that there are no differences of NPT between patients with complete and incomplete spinal lesion. Furthermore, some investigators placed great emphasis on the importance of bulbocavernosus reflex in sexual function evaluation of disabled individuals (Ertikin and Reel, 1976) . We agree with Karacan et al. (Karacan et al., 1978) that the presence of the bulbocavernosus reflex was not associated with increased penile tumescence. In addition, in our patients NPT was not related to the types of urinary drainage used and it was not associated with the presence of sex dreams and reflexogenic erections. The effect of medications on NPT was difficult to evaluate in our patients since many of them were on multiple drugs during the monitoring period.
Conclusion
We concluded that NPTM is more valuable than retrospective interviews in establishing the objective diagnosis of sexual dysfunction in SCI patients, there fore, it is useful in determining the proper course of treatment for sexual disability in these patients. 2. il n'y a pas de correlation entre Ie degre jusqu'ou la lesion vertebrale n'est pas complete et I'erection, 3. iI n'y a pas de correlation entre la presence du retlexe bulbocaverneux et I'erection, et 4. il n'y a pas de correlation entre les reves sexuels et les erections. NB. In German the word that would never be taken out of its clause and put before the numbers.
Kurzverfassung
I have therefore inserted it after each number, as is the normal practice in German.
